contain a central nearly planar dihydrofuranone ring. The r.m.s. deviation from planarity of these rings is 0.015 Å in (I) and 0.027 Å in (II). The molecules are T-shaped, with the major conformational difference being the O-C-C-O torsion angle [À178.9 (1) in (I) and 37.7 (2) in (II)]. In the crystal of (I), molecules are linked by N-HÁ Á ÁO hydrogen bonds, forming chains along [001] while in (II) molecules are linked by N-HÁ Á ÁO hydrogen bonds, forming chains along [010]. In (II), the trifluoromethyl substituent is disordered over two sets of sites, with refined occupancies of 0.751 (3) and 0.249 (3).
Chemical context
Butenolides, also known as furan-2(5H)-ones or furanones, are a recurrent moiety in more than 13,000 natural products (De Souza, 2005) and possess different assorted biological applications, exemplified by cytotoxic (Jung et al., 1990) and antibiotic (Sikorska et al., 2012) activities. Likewise, the butenolide derivative Vioxx1 is a potent NSAID (non-steroidal anti-inflammatory drug) used for the relief of pain and inflammation (Prasit et al., 1999) before it was withdrawn from the market in 2004. As a part of our scientific endeavors to access and mimic the complexity and diversity present in naturally occurring molecular scaffolds, the title compounds were synthesized using a Passerini/Knoevenagel sequence and the crystal structures are reported herein. Other multicomponent reaction-based approaches towards furanones have been reported, but they use limited starting materials. For example, they use unstable phosphonates (Beck et al., 2001) , aliphatic substituents (Bossio et al., 1993 (Bossio et al., , 1994 Marcaccini et al., 2000) , or tricarbonyl inputs (Rossbach et al., 2014) .
Structural commentary
The molecular structures of N-tert-butyl-3-(4-fluorophenyl)-5-oxo-4-[2-(trifluoromethoxy)phenyl]-2,5-dihydrofuran-2-carboxamide (I) (Fig. 1 ) and 4-(2H-1,3-benzodioxol-5-yl)-Ncyclohexyl-5-oxo-3-[4-(trifluoromethyl)phenyl]-2,5-dihydrofuran-2-carboxamide (II) (Fig. 2) are similar. The molecules are T-shaped, with the major conformational difference being the O1-C-C-O2 torsion angle. In (I), this torsion angle is À178.9 (1)
, whereas in (II), it is 37.7 (2) .
Database survey
The The molecular structure of (I). Anisotropically refined atoms are shown as 50% probability displacement ellipsoids.
Figure 2
The molecular structure of (II). The -CF 3 substituent is disordered and only the major component is shown. Anisotropically refined atoms are shown as 50% probability displacement ellipsoids. Table 1 Hydrogen-bond geometry (Å , ) for (I). Table 2 Hydrogen-bond geometry (Å , ) for (II). the position 5 carbon, TIFXIP (Beck et. al, 2001) . For TIFXIP, the O1-C-C-O2 torsion angles for the two molecules in the asymmetric unit are À40.1 and 40.4 , similar to that found in (II), and the O1Á Á ÁO2 distances are 2.76 and 2.78 Å . When the search is expanded to include molecules with a second organic substituent on the furan 5-carbon, additional structures are found. In six structures, where only one of the substituents is an amide, the O1-C-C-O2 torsion angle is 180 AE 30 (À150 to 150 ); the value of À178.8 (1) found for (I) falls in this range.
Synthesis and crystallization
Compound (I): 4-fluorophenylglyoxal (1 eq., 0.5 mmol), trifluoromethoxyphenylacetic acid (1 eq., 0.5 mmol) and tertbutyl isocyanide (1eq., 0.5 mmol) were dissolved in DCM (2 mL) and stirred at room temperature for 1 h. After confirming the exclusive formation of the Passerini product (via TLC and LC/MS), the solvent was removed and the crude product was dissolved in DMF (2 mL). Diisopropylamine (DIPEA) (2 eq., 1 mmol, 140 mL) was added and the reaction mixture was heated at 393 K using microwave irradiation for 20 minutes. After cooling and verifying reaction completion (TLC and LC/MS), the crude mixture was directly purified by flash chromatography (EtOAc/hexane 0-100%) using an ISCO TM flash chromatography system to afford N-tert-butyl-3-(4-fluorophenyl)-5-oxo-4-[2-(trifluoromethoxy)phenyl]-2,5-dihydrofuran-2-carboxamide as a beige solid (67% yield).
Compound (II): 4-trifluoromethylphenylglyoxal (1 eq., 0.5 mmol), 3,4-methylenedioxyphenylacetic acid (1eq., 0.5 mmol) and cyclohexyl isocyanide (1eq., 0.5 mmol) were dissolved in DCM (2 mL) and stirred at room temperature for 1 h. After confirming the exclusive formation of the Passerini product (via TLC and LC/MS), the solvent was removed and the crude product was dissolved in DMF (2 mL). Diisopropylamine (DIPEA) (2 eq., 1 mmol, 140 mL) was added and the reaction mixture was heated at 393 K using microwave irradiation for 20 minutes. After cooling and verifying reaction completion (TLC and LC/MS), the crude mixture was directly purified by flash chromatography (EtOAc/hexane 0-100%) using an ISCO TM flash chromatography system to afford 4-(2H-1,3-benzodioxol-5-yl)-N-cyclohexyl-5-oxo-3-[4-(trifluoromethyl)phenyl]-2,5-dihydrofuran-2-carboxamide as a yellow solid (61% yield).
For both compounds, crystals suitable for X-ray structure elucidation were obtained by slow evaporation of a solution of the compound in a mixture of ethyl acetate/hexanes (1:3).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . Hydrogen atoms were visible in the difference Fourier maps for both structures. The hydrogen atoms bonded to nitrogen atoms which are involved in hydrogen bonding were placed at positions of the electron density peaks and freely refined. All other hydrogen atoms were placed at calculated positions and allowed to ride on their parent atoms: C-H = 0.98 Å for methyl H atoms and 0.95 Å for other H atoms, with U iso (H) = 1.5U eq (C) for methyl H atoms and = 1.2U eq (C) for other atoms.
In (II), the trifluoromethyl substituent is disordered over two sets of sites with refined occupancies of 0.751 (3) and 0.249 (3). The disorder does not correspond to the expected rotational disorder of the -CF 3 group, but rather consists of a deviation, in the minor component, of the central carbon atom out of the plane of the aromatic ring. Computer programs: APEX2 and SAINT (Bruker, 2009 (Bruker, , 2012 , SHELXS97 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , OLEX2 (Dolomanov et al., 2009) and OLEX.SOLVE (Bourhis et al., 2015) .
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Acta Cryst. Program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) for (I); OLEX.SOLVE (Bourhis et al., 2015) for (II). For both compounds, program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009 ).
(I) N-tert-Butyl-3-(4-fluorophenyl)-5-oxo-4-[2-(trifluoromethoxy)phenyl]-2,5-dihydrofuran-2-carboxamide
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Special details
Experimental. SADABS-2012 /1 (Bruker,2012 was used for absorption correction. wR2(int) was 0.0555 before and 0.0466 after correction. The Ratio of minimum to maximum transmission is 0.8167. The λ/2 correction factor is 0.0015. 
